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1 Introduction

In RAN2#99 meeting [1], RAN2 made following agreements:

Agreements

1. RAN should be able to move/remap a QoS flow from one DRB to another DRB

2. RAN2 aims at designing a 1 byte SDAP header. Whether the QFI is 6 bits or 7 bits is FFS.

3. Working assumption: One bit, RQI, to indicate update of mapping rule(s)

In RAN2#100 meeting [2], RAN2 made following agreements related to a SDAP header design.
Agreements

1. SDAP header remains fixed to 8 bits. The details are FFS.

In this contribution, we propose solutions to solve out-of-order delivery during the QoS flow remapping. 
2 Discussion
We agreed that “RAN should be able to move/remap a QoS flow from one DRB to another DRB” at least following two reasons. 

· When the UE performs handover, the DRB settings can vary depending on the target gNB. 

· When the UE transmits the new QoS flow using a default DRB, the RAN can move the QoS flow to another DRB.
However, when the RAN move/remap the QoS flow from one DRB to another DRB, it may happen out of sequence delivery problem in delivering to high layer. If the QoS flow mapping is changed and the new DRB with the updated mapping rule has a higher priority than the old DRB, the data packets transmitted through the new DRB may arrive at the receiving side earlier than the data packets transmitted through the old DRB. In this case, we cannot guarantee the in-order delivery because there is no sequence length in the SDAP layer.
Therefore, the solution is needed to handle out of order delivery during the QoS flow remapping. 
Proposal 1: The solution is needed to handle out of order delivery during the QoS flow remapping.
In the meantime, several solutions have been proposed for this issue. Typically, there are two solutions. One is to guarantee the sequential delivery on the transmitting side, and the other is to guarantee the sequential delivery on the receiving side.
1) Solution 1: Transmitting side sequential delivery
In this solution, the transmitter stores the data packets to be sent to the new DRB in a buffer. And all of the data packets transmitted on the old DRB are received by the receiver, the transmitter can transmit the data packets stored in the buffer to ensure the in-order delivery. The transmitter may use an end marker and an ACK packet to determine that all data packets have been received through the old DRB. The end marker packet can indicate the last packet to be sent to the old DRB, and the ACK packet can mean that the receivers receives the end marker and processes the all data packets sent through the old DRB. Therefore, the transmitter can transmit the buffered data packets when receiving the ACK packet. 
2) Solution 2: Receiving side sequential delivery

In this solution, when the receiver confirms that QoS flow is remapped, it stores the data packets transmitted on the new DRB in a buffer. After all data packets transmitted on the old DRB is processed, the receiver can send the data packets stored in the buffer to ensure the in-order delivery. The receiver can determine that all the data packets have been received through the old DRB when the receiver receives the end marker packet. 
These solutions need the end marker packet, and we suggest how to configure the end marker packet using the SDAP header as follows:

Although not yet completely agreed, RAN2 aims at designing a 1byte SDAP header which contains a RQI field and a QFI field. The RQI field can be 1bit, and the QFI field can be 6bits.
Option 1: The end marker packet may be consisted with header only
If the QFI field is 7bits, the end marker may be consisted as shown in figure 1. The reason for using only the header is to distinguish the end marker packet from the general data packet. 
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Figure 1. End marker packet format 1
Option 2: The end marker packet may be consisted with data
If the QFI field is 7bits, the end marker may be consisted as shown in figure 2. It may be used for the end marker packet by setting the RQI and QFI field values are set to 0. The reason for this setting is to distinguish the end marker packet from the general data packet. In the SDAP header of the general data packets, the RQI field value is 0 and the QFI field is set to the QFI corresponding to the data. Therefore, after the receiver knows that the mapping rule has been changed, the receiver may know that this is the end marker packet for the changed mapping rule when it receives the data packet configured as the option 2.
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Figure 2. End marker packet format 2
Proposal 2: RAN 2 can decide the end marker packet one of the following options

· Option 1: The end marker packet may be consisted with header.
· Option 2: The end marker packet may be consisted with data.
3 Conclusion

Based on the discussion in this contribution we propose the followings:
Proposal 1: The solution is needed to handle out of order delivery during QoS flow remapping.
Proposal 2: RAN 2 can decide the end marker packet one of the following options

· Option 1: The end marker packet may be consisted with header.
· Option 2: The end marker packet may be consisted with data.
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